In mathematics and science, researchers have defined ambitious teaching as the use of high-leverage practices that help all students understand and use knowledge to solve authentic problems (e.g. Lampert & Graziani, 2009) . Teachers who use ambitious practices elicit students' ideas, make student thinking visible, and encourage students to reflect upon their current level of understanding (Windschitl, Thompson, Braaten & Stroupe, 2012) . We have chosen to examine one aspect of ambitious practice: formative assessment (FA; i.e. assessment for learning). Formative assessment is an essential aspect of teaching in which teachers gather evidence of what their students know and use this information to modify their teaching practices to improve student learning (Black, Harrison, Lee, Marshall & Wiliam, 2004) . Ausubel (1968) wrote that Bthe most important single factor influencing learning is what the learner already knows. Ascertain this and teach him accordingly^(p. vi). This idea is at the essence of formative assessment. Instruction that includes FA (i.e. using students' ideas to guide instruction) has been empirically shown to have strong impacts on student learning in both science and mathematics Black & Wiliam, 1998; Ruiz-Primo & Furtak, 2006) .
In this paper, we explore mathematics and science teachers' FA practices. Formative assessment is well researched as a domain general practice (e.g. Heritage, 2007) , and we posit that there are many aspects of expert FA practices that are applicable across domains (e.g. regardless of discipline, ambitious teachers provide opportunities for students to share their thinking and use that evidence to guide their instruction). However, research also tells us that FA practices are highly embedded in disciplinary structures (i.e. attending to students' ideas requires different expertise depending on the content being taught) (Bennett, 2011; Wiliam, 2006) . Despite this, there is less research on FA within specific disciplines (Coffey, Hammer, Levin & Grant, 2011) .
Because of the importance of the dialogic interactions in eliciting and responding to student ideas, capturing FA in the classroom requires careful observation of interactions between teachers and students. Thus, video may provide a useful tool to operationalize FA practice in which expertise has been defined theoretically, but few concrete examples are available. In addition, examining video may provide insights into the particularities in expertise based on discipline. In this paper, we first provide a framework for conceptualizing expertise in FA. We then present video evidence of mathematics and science teachers' practices to explore the ways in which these teachers enact FA and make comparisons between FA practices in mathematics and science. The specific goal of this study is to use video to examine the nature of mathematics and science teachers' enactment of FA.
Literature Review
Formative assessment practices are a component of ambitious teaching in science and mathematics, and teachers with knowledge and skills in FA are able to better organize their instructional and assessment practices in order to promote student learning (Buck & Trauth-Nare, 2009 ). Students often enter classrooms with alternative ideas of how the world works and ambitious teachers elicit these prior ideas in order to build on and challenge them (Bransford, Brown & Cocking, 1999) . If students do not Bexternalize and articulate their developing knowledge^ (Sawyer, 2008, p. 12) , misconceptions may persist and prevent students from acquiring deep, conceptual understandings. Teachers who are able to use information gathered from students to adjust the science and mathematics content they cover and methods by which they teach are more likely to help all kinds of students succeed at high-quality work (Franke, Carpenter, Levi & Fennema, 2001; Windschitl, Thompson & Braaten, 2011) .
Expertise is often defined on a continuum from novice to expert (Ericsson, 2006) . At the novice end of teachers' FA practice, FA may be seen as being done to learners with the majority benefit and information for the teachers. Alternatively, more expert forms of FA practice may consider assessment as being done with learners (Allal, 2010) . Expert FA is a dialogic process that allows students' ideas to guide instruction and learning (e.g. see Crossouard & Pryor, 2012) , and in this dialogic process, expert teachers consider students' ideas as nuanced and potentially productive instead of simply right or wrong (Furtak, Thompson, Braaten & Windschitl, 2012; Otero, 2006; Smith & Stein, 2011) .
In order to characterize FA more carefully, we utilize work on feedback by Sadler (1989) and Hattie & Timperley (2007) 1 and posit that FA may be characterized into three large dimensions structured around key questions that teachers and students should ask themselves and each other as they move through the learning process (Gotwals, A.W., Cisterna, D., Lane, J., Kintz & Ezzo, D. (2015) . Distinguishing observable formative assessment practices: A synthesis of the literature, under review).
1. Use of learning targets and goal setting: Where are we (teachers and students) going? 2. Evidence of student understanding: Where are we now? 3. Closing the gap/responding to students: How do we (teacher and students) get to the learning target?
Formative Assessment in Mathematics and Science
As we know, the specific discipline (e.g. science, mathematics) plays a large role in teachers' implementation of FA (e.g. Coffey et al., 2011; Pryor & Crossouard, 2010; Wiliam, 2009) . What expert FA practice in each of the three dimensions looks like may differ by the content being taught. Below, we present research on expert FA practices in mathematics and science.
Where are we going? Identifying clear, student-friendly learning targets and communicating these targets with students is a quality of expert teaching that has been shown to improve student learning in science (White & Fredericksen, 1998) and mathematics (Tanner & Jones, 2003) . When teachers share learning expectations verbally or in rubrics and involve students in the construction of learning goals, instruction tends to become more student-centered and students are more likely to take responsibility for 1 Sadler (1989) delineated three necessary components of feedback: (1) the standard, which is to be achieved, (2) the actual level of performance, and (3) how to go about closing the gap. Building on this, Hattie and Timperley (2007) their own work (Tell, Bodone & Addie, 2000) , making it a key component of ambitious teaching.
Where are we now? Studies have found that expert teachers often enact FA through dialogic conversation about big ideas in science (Duschl & Gitomer, 1997) and mathematics (Hodgen & Wiliam, 2006) . These conversations allow multiple opportunities for gathering evidence of student learning and responding to students (RuizPrimo, 2011) . For example, these conversations may allow teachers and students to identify or Bnotice^prior knowledge that can be built on (Otero, 2006; Sherin, Russ & Colestock, 2011) ; identify problematic ideas or misconceptions that can hinder learning (di Sessa & Minstrell, 1998) ; provide feedback to motivate improvement (Hattie & Timperley, 2007) ; and adjust teaching and learning strategies in an ongoing manner (Kohler, Henning & Usma-Wilches, 2008 ).
The types of questions used in class discussions influence the extent to which students can provide evidence of deep understandings that can be used for formative feedback and instructional decisions (Henningson & Stein, 1997) . Questions with higher cognitive demand focus on meaning-making and require students to make connections between different representations (Smith & Stein, 2011) .
How do we get to the learning target? In both mathematics and science, closing the gap between students' current understandings and the learning target is an expert FA practice that can be accomplished in multiple ways including engaging in feedback cycles and modifying instruction. When teachers are able to gather more accurate evidence about students' ideas, they can provide feedback that moves student thinking forward (Ash & Lewitt, 2003; Hodgen & Wiliam, 2006) ; are better able to make informed decision plans , use feedback and make curricular adjustments that improve student learning (Buck & Trauth-Nare, 2009) , and use information from embedded assessments to improve student learning (Ruiz-Primo & Furtak, 2006) . In mathematics, teachers using ambitious teaching practices monitor and respond to student performance, adjusting both content and methods to promote high quality academic work (Lampert, Beasley, Ghousseini, Kazemi & Franke, 2010) . In the science classroom, ambitious teachers draw out students' prior knowledge and elicit their explanations of natural phenomena, which can lead to deeper engagement with the content .
Use of Video in Examining Formative Assessment
Video provides a tool to bridge the complex theory behind FA with what it looks like in the classroom (e.g. Martin & Siry, 2012) . Video recordings can capture different components of teachers' practice and allow researchers to analyze lessons from different perspectives (Hatch & Grossman, 2009) . Formative assessment involves cultural routines in the classroom; video allows us to slow down, unpack, and critically examine these routines (Santagata, Zannoni & Stigler, 2007) . Because interactions between teachers and students help characterize expertise in FA practices, video provides multiple opportunities for researchers to examine the nuances in these interactions. Stigler, Gallimore & Hiebert (2000) identified five research opportunities in using video: (1) It allows researchers to capture events more fully than checklists or other observation tools; (2) it can be analyzed by multiple coders and with multiple lenses; (3) it can be used over time; (4) it can advance the scientific understanding of classroom processes (such as FA); and (5) it allows researchers to integrate qualitative and quantitative methods of analysis.
However, using video in classrooms can present challenges. For example, students may behave differently when they are being taped. Similarly, teachers may alter their methods based on who is in their classroom. However, teachers are unlikely (and likely unable) to improve their methods drastically just because there is a camera in the classroom (Stigler, Gallimore & Hiebert, 2000) . In addition, the use of video for analyzing the complexity of teaching may be overwhelming, especially when analyzing more than one lesson (Hatch & Grossman, 2009) .
Methods
This study is part of a larger research project: Formative Assessment for Michigan Educators (FAME). FAME is a professional development program designed to enhance practicing teachers' FA practices in support of student learning. Teachers work in professional learning communities with the goal of improving their understanding about FA theory and practices as well as working towards implementing, reflecting on, and refining new instructional and assessment practices.
Participants and Data
This study examines the FA practices of 13 mathematics and science teachers who participated in the FAME program and were in various stages of learning about FA. These teachers, all with more than 8 years of teaching experience, taught classes ranging from early elementary school (grade 2) through upper-level high school (see Table 1 ). We have video of two teachers (Teachers C and F) teaching both mathematics and science for the same grade level.
When gathering video data, we used a single camera mounted on a tripod at the back of the classroom and the teacher wore a wireless lavalier microphone. This allowed us to capture all of the teacher's moves and audio; however, there were occasions where it was difficult to hear everything students said in whole-class discussions or small-group interactions when the teacher was not close. We did not use specific criteria for selecting the teachers or lessons to videotape. Rather, we videotaped teachers who were a part of FAME and who volunteered to have us in their classrooms.
Coding
In order to code the videos, we used a research-based FA practice progression (Gotwals, A. W., Lane, J., Cisterna, D., Philhower, J., Bennett, S., Kintz, T. & Roeber, E. (2015) Testing hypotheses about teaching: A practice progressions approach to formative assessment, under review.). The progression is structured around the three main dimensions of FA (discussed above). We used the literature to define specific teacher practices for each dimension and developed a four-level novice-expert progression to capture the nature of teachers' FA practices. We developed guiding principles to articulate each level in the progression (see Table 2 ).
We used the guiding principles in Table 2 to develop progressions for seven FA practices that fall under the three dimensions (see Table 3 ).
We segmented each video by classroom activity type (e.g. teacher lecture, whole class discussion, small group work), recording the amount of time devoted to each activity and the number and types of questions (i.e. low or high cognitive demand; Webb, 2009 ) asked by the teacher and students during the activity. In addition, we characterized each segment by the presence or absence of the practices listed in Table 3 . For those practices that were present in the activity segment, coders assigned them a progression level. Using a social moderation process (e.g. Frederiksen, Sipusic, Sherin & Wolfe, 1998) , two researchers coded each classroom video and came to a consensus about codes.
Analysis
In order to examine the extent to which video allowed us to capture FA practices in the classroom, we use a mixed-methods analysis of the data (Teddlie & Tashakkori, 2009 ). Quantitatively, we examined our codes for patterns within and between teachers who teach different disciplines to examine how well we could capture differences in FA practices (and the levels of expertise of these practices). We focused on the frequency of observations for specific FA practices and computed weighted averages (based on the number of lessons we had for the teacher) for levels of each practice. We used Teacher M HS Earth science 1 independent samples t tests to examine differences in the average levels of expertise between participating mathematics and science teachers and ran Pearson correlations to Strategies to guide questioning and elicit evidence from students
Selfassessment
Opportunities for students to be examine their own work and regulate their own learning 3: Closing the gap/responding to students: How do we (teacher and students) get to the learn ing target?
Feedback loops
The types of feedback provided to students and the manner in which the teacher provides the feedback
Peer assessment
Opportunities for peers to examine each other's work (and, potentially, help each other learn)
Instructional decisions
The extent to which teachers are explicit about the rationale for making instructional choices alterations look at relationships between FA practices in each discipline. For our qualitative analysis, we used transcriptions from the video that illustrates teachers' FA practices and how practices are similar or different between mathematics and science teachers.
Findings
The organization of this section follows the three guiding questions that describe the dimensions of FA: Where are we going? Where are we now? How do we get to the learning target? We focus on the range of practices on the novice-expert continuum in each of the three dimensions.
Where are we going?
Learning target use. In the videos we observed, we found that the majority of teachers mentioned learning targets to the students at least once, including six out of eight mathematics teachers and four out seven science teachers. However, there were variations in teachers' levels of practice (see Fig. 1 ). Specifically, we saw only one teacher (Teacher D) reach a Level 4 (expert). Figure 1 provides the frequency and level of teachers' learning target use.
There was variability in the use of learning targets among teachers and between lessons from the same teacher; however, there was no significant difference in the average level of learning target use between mathematics and science teachers. As an example of a Level 3 use of learning targets in science, Teacher K had the following learning target listed on the board and on students' packets: BIdentify half-reactions, oxidation and reduction, in a series of experimental reactions.^Before the lab, the teacher said, BDon't forget the learning target, the goal of the lab! First of all, when you look at your cells, we know that oxidation occurs at the anode, electrons are lost, that's where the flux of electrons starts … When you go through this [lab] you're trying to figure out the half reactions, what was oxidized and what is reduced …^Here, the video allowed us to capture both the written words that she had on the wall and how she clearly connects the goal of the lab to the learning target. Similarly, in mathematics, Teacher D (who reached Level 4) also had the learning targets posted on the board and read them to her students, BOur learning target that we are going to be spending some days on is, I can solve real world and mathematical problems involving surface area using nets.T he teacher then held up a box that had been flattened to form a net to show students what a real world net would look like and explained to the students how jobs in packaging would use this type of information to determine the most cost effective box size. Video allowed us to capture the written work, the use of manipulative tools (i.e. the box), and expert use of learning targets.
Where are we now?
Questioning practices. We report on three criteria to examine teachers' questioning practices in the videos: (1) a count of low or high depth of knowledge (DOK) questions asked; (2) average level of the type of question asked; and (3) average level of elicitation strategies. The levels for the type of questions asked ranges from Level 1, with questions that have one correct answer, to a Level 4, with questions that ask students to explain and be metacognitive about their thought process. The levels for elicitation strategies range from teachers using questioning in search of the right answer (Level 1) to a strategy of probing and pressing questions (more dialogic) at a Level 4. The results for the mathematics and science teachers are in Table 4 . All of the teachers asked considerably more low-depth-of-knowledge questions than high depth of knowledge questions. Three teachers (Teachers F, J, and M; all science) did not ask any high-depth-of-knowledge questions during the lessons we observed. Only two teachers (Teachers B & C, in mathematics) reached an average of a Level 3 or higher for the types of questions they asked, and only three teachers (Teachers B, C, and M, two mathematics and one science) used more advanced (Level 3 or higher) elicitation strategies. On average, the mathematics teachers in our study tended to ask more questions than the science teachers; asked higher level questions (M math =2.0; M science =1.4), t(29)=2.4, p=0.022; and had higher elicitation strategies (M math =2.4; M science =1.7), t(35)=2.3, p=0.023. Table 5 provides a transcript of Teacher C, a second-grade mathematics teacher, engaging in Level 3 questioning and Level 3 feedback (discussed in the next section) around subtraction. In this interaction, she attempts to get the student to explain why she solved the problem in the way that she did. When the student made a mistake, Teacher C did not correct her; rather she asked her to explain her reasoning. In this instance, the student was able to realize her mistake, and the teacher never had to provide the correct answer. The video allowed us to see the student's and teacher's gestures during problem solving while learning how Teacher C used the students' understanding to guide her questioning and feedback.
Self-assessment. Helping students develop appropriate self-assessment strategies allows students to take charge of their learning. Figure 2 represents the frequencies and levels of self-assessment opportunities for mathematics and science teachers. We did not see any teachers provide Level 4 (expert) opportunities for students to self-assess. Almost all of the mathematics teachers in our study (seven out of eight) provided students with some opportunity to self-assess, but only three science teachers offered students opportunities to self-assess. On average, mathematics teachers' use of this practice was at a higher level than science teachers, but none of the teachers reached an expert level (M math =1.9; M science =0.6), t(36)=4.6, p<.001.
Teacher L, a high school chemistry teacher, provided Level 3 opportunities for students to self-assess (i.e. she encouraged students to check and adjust their understanding and provided students with opportunities to practice the process of reflection). In one instance, she had students complete an exit slip on red, yellow, or green paper depending on their self-assessed understanding of the content. If students did not understand the learning goal (states of matter), they were to explain what they did not know on the red paper (Buse if you really don't understand anything^) or the yellow paper, where they would describe what they did not understand. If students were confident in their understanding of the concepts, they were to demonstrate this by writing an explanation or solving a problem on the green paper. The teacher then used these exit slips the next day to follow-up with students.
Teacher H, a high school algebra teacher, also provided multiple Level 3 opportunities for students to self-assess. For example, when reviewing conic sections (i.e. parabola, circle, ellipse, and hyperbola), she had students hold up one to five fingers to represent their confidence in their ability to solve problems involving each of these concepts. When Teacher H noticed students holding up three or less fingers, she asked the students specific questions to determine where they were confused. The use of video allowed us to capture both the students' and teacher's actions and determine the level of the teacher's expertise of implementing this practice. Feedback loops. Regardless of discipline, all teachers provided some sort of feedback to their students; however, the level at which teachers implemented these practices was higher in our sample of mathematics teachers than science teachers (M math =1.9; M science =1.2), t(36)=2.6, p=.013 (although, again, the average levels of practice were relatively low). Four mathematics teachers demonstrated Level 3 practices (descriptive feedback focused on students' progress on the task, but the feedback either provides too much or not enough scaffolding), and two of these teachers also demonstrated Level 4 practices (descriptive feedback focused on students' progress on the task that supports the student to determine the next step). The highest achieving science teachers, however, only demonstrated Level 2 practices (evaluative feedback focused on whether student had the right answer). Figure 3 shows the frequency of feedback opportunities provided by the mathematics and science teachers. As shown in Table 5 , Teacher C provided students with non-evaluative feedback that built on their current understandings and that was crafted such that it helped students to close the gap between their current understanding and the learning goal. However, we were unable to find this type of feedback from our science teachers; rather, their feedback tended to be evaluative without providing prompts or scaffolds for closing the gap between students' understanding and the learning target.
Instructional decisions. Similar to other practices, our sample of mathematics teachers had higher levels of instructional decisions (M math =2.1) than our science teachers (M science =0.9), t(36)=2.9, p=.007. Figure 4 shows the number of teachers at each level, as well as the frequency of instructional decision occurrences.
In general, the mathematics teachers tended to make their instructional decisions visible, with all but one of them demonstrating a Level 3 rating and one also achieving a Level 4. For the teachers demonstrating a Level 3 practice, they did not make the use of student evidence explicit in their reasons for making decisions. Fewer science teachers demonstrated observable instructional decision-making. Teachers B (mathematics) and C (science), both elementary teachers, were the only ones who demonstrated expert levels in instructional decision-making. To achieve a Level 4 rating, Teacher C was explicit about the reasons for her decisions and used evidence of student understanding in making this decision. For example, at one point when discussing plants, she asked students, BWhat does the seed do?^and gathered multiple answers, which ranged from off-base to partially correct, but not at the level of the learning target. She then asked students to give BThumbs up if you know what a seeds' job is; thumbs in the middle if you think you do but you are afraid to say so; Thumbs down if you have no idea.^Most students had thumbs down, so she said, BIt seems we are a little uncertain about the job of the seed,^and she used this evidence to guide her next step, which was to ask students scaffolding questions to guide them in remembering their prior learning experiences with seeds. The use of video allowed us to capture this interaction that included both verbal prompts and gestures (e.g. the thumbs). During a math lesson we observed Teacher B make several instructional decisions while teaching students how to divide:
Teacher: Okay, some of you are a little stuck, so let's talk through this together. We did the division, so the next step is to multiply (pointing to the letters D, M, S, B on the front board). [Pause to work through the M and S steps. The teacher observes students still struggling] … Okay, I want to show you again how to do this digit by digit because I see some of you are still using expanded notation. Let's continue going through it together.
In this instance, we were able to use the video to see how the teacher walked around and observed students' struggles with doing the work independently and then chose to alter her course of instruction based on her perception of students' understandings.
Correlational Analysis
We ran Pearson correlations to determine the extent to which the FA practices were correlated in each discipline. For Mathematics, Learning Target Use and Self- Assessment were not significantly correlated with any of the other practices. Elicitation Strategies, Type of Questions, Feedback, and Instructional Decisions were all moderately to strongly correlated with each other (see Table 6 ). Similar to the mathematics lessons, in Science, Learning Target Use for the science teachers was not significantly correlated with any other practice. However, the other relationships in science were different from those in math. Specifically, PeerAssessment was significant and positively correlated with Self-Assessment and Feedback; and Elicitation Strategies was significant and positively correlated with Type of Questions (see Table 7 ).
Discussion
Despite a small sample size of teachers, our findings provide some suggestions about expertise in FA. In this section, we explain our findings from using video to examine expertise in FA practices and propose implications of these findings.
Mathematics Versus Science Expertise
In our sample of teachers, we found higher levels of FA practices in mathematics teachers across the board. While this does not suggest a higher level of expertise in mathematics teachers overall (in fact, see http://ambitiousscienceteaching.org for examples of ambitious science teaching), these findings may be a reflection of how science is often taught, emphasizing the acquisition of facts (Sawyer, 2008) and valuing Bcorrect^ideas over students' reasoning (Hammer, 2004) . In contrast, ambitious science teaching encourages students to develop, share, contemplate, and revise causal explanations, leading to a deep understanding of science concepts . Similarly, in mathematics, ambitious instruction involves using students' ideas to help them acquire, understand, and use complex mathematics knowledge (Lampert et al., 2010) . When comparing the correlations of the specific FA practices between mathematics and science teachers, we find that FA practices are more highly correlated for the mathematics teachers, who tended to have higher levels of expertise. This suggests that, at more expert levels of teaching, FA is less about separate practices being implemented at different times and more about a singular process of articulating learning goals, eliciting students' ideas, and using these ideas in the course of instruction to guide teaching, provide feedback, and help students regulate their own learning. When FA is done well, it should be seamlessly integrated into instruction and suggests a classroom culture that is welcoming to student ideas (Shepard, 2000) rather than as simply a tool that is used for a given activity.
This finding may also have implications for the strong influence of discipline on the nature of FA practice (Coffey et al., 2011; Pryor & Crossouard, 2010; Wiliam, 2009 ). While our data do not speak specifically to this, it is possible that mathematics teachers enact FA in ways that are more observable and explicit or that the activities that they enact in the classroom are more suited to certain types of FA that we looked for. Alternatively, it is also likely the differences were due to the types of activities that we capture with mathematics teachers. The mathematics teachers in our study provided students with more opportunities to participate in a whole class discussion than the science teachers in our study (although the difference is not statistically significant). This led to more opportunities for us as researchers to capture interactions between the teacher and students, allowing us to note more examples of questioning and feedback. Ericsson (2006) stated that, …extensive experience of activities in a domain is necessary to reach very high levels of performance. Extensive experience in a domain does not, however, invariably lead to expert levels of achievement… further improvements depend on deliberate efforts to change particular aspects of performance (p. 685).
The teachers in our study, regardless of discipline, did not always (or often) demonstrate high-quality FA practices; however, many of them showed proficiency in specific aspects, such as questioning types, elicitation strategies, and feedback. While we may want teachers to enact more ambitious FA practice, it is very difficult for teachers to change their practice quickly (Bennett, 2011; Webb & Jones, 2009) , and embedding FA into their current practice can seem overwhelming (Buck & TrauthNare, 2009 ). The high correlation between practices in expert's classrooms suggests that teachers may be able to choose certain practices (e.g. eliciting students' ideas) and these practices may Bbootstrap^improvement in other practices, such as feedback or instructional decisions. This idea is supported by research that shows that when teachers focus on a single aspect of FA, student achievement rises (Shih & Alexander, 2000; Rakoczy, Harks, Klieme, Blum & Hochweber, 2013; Ross, Hogaboam-Gray & Rolheiser, 2002; Ruiz-Primo & Furtak, 2006) . Using video to help teachers see what expertise looks like in FA may provide one way for teachers to begin to move their practice forward because they could see how certain types of practices link together in a more seamless embedding of FA and instruction.
Evaluating Expertise in Formative Assessment as a Double Inferential Process
Expertise may be difficult to evaluate solely on observation (with or without video), as much of expertise in teaching resides in the interaction of context-specific knowledge, pedagogical content knowledge, and practice in the classroom. Mathematics teachers seemed more likely to announce their instructional decisions to the class (e.g. Byou all seem to be struggling with carrying numbers in subtraction, let's come back together to talk about it^). However, just because they did not announce their decisions, science teachers likely made many instructional decisions based on student evidence that we were unaware of. Formative assessment is an inferential process in that teachers must make a hypothesis about what their students know and use this information to guide their subsequent moves (Bennett, 2011) . BEverything students do-such as conversing in groups, completing seatwork, answering and asking questions, … (or) even sitting silently and looking confused-is a potential source of information about how much they understand^ (Leahy, Lyon, Thompson & Wiliam, 2005, p. 19) . This means that teachers are constantly using verbal and non-verbal information as well as weighing contextual factors (e.g. how much time is left in the class) to make on-the-fly decisions. In addition to many FA practices being inferential, coding of classroom video is an inferential process. When teachers say or do certain things in the classroom, they often do not explicitly state the evidence or rationale that they are using to guide their moves. Especially at the expert levels of FA, many practices involve both teacher inference about students and observer inference about teachers. The greater the burden on observers to infer about practice, the less observers may be able to Bsee,^the more they have to speculate about what teachers are doing; and as reliance on inference increases so does the threat to reliability among raters (Kennedy, 2010) . This suggests that video alone may not allow us to reliably judge teacher expertise in FA; that some components of FA may be more visible than others; and that the way that mathematics tends to be taught may provide more opportunities to make FA practices explicit during classroom instruction.
We recognize the limitations of our study. Although the participant teachers were part of a professional development program to learn about FA, the lessons observed are diverse in terms of grade level, schools, and type of content. Moreover, while we know that there are many mathematics and science teachers with great expertise in FA, our sample did not include extensive evidence of this type of practice. Once we are able to capture more video data, we will likely have more evidence about the nature of teachers' expertise in FA.
Conclusion
Teaching is a diverse and complicated enterprise; and expertise in teaching is difficult to define and even harder to measure (Hill, Ball & Schilling, 2008; Tschannen-Moran, Hoy & Hoy, 1998) . Despite this, research needs to continue to identify expert teaching practices, such as FA, embedded within mathematics and science in order to support students' learning. Understanding how teachers develop expertise needs to be considered in order to prepare prospective teachers more appropriately to navigate the rigors of leading a classroom. Our findings suggest there are some aspects of expertise in FA that are applicable and can be analyzed across disciplines, but that it is important to examine teachers' practices in different disciplines to fully characterize expertise in FA. In this vein, Bennett (2011) stated that, Brooting FA in pedagogical skills alone is probably insufficient. Rather, FA would be more profitably conceptualized and instantiated within specific domains^ (p. 20) . This study presents a first step in characterizing FA practices in mathematics and science and how we might use video to capture the nature of expertise in FA in these different disciplines.
